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ORGANIC COMPOUNDS IN THE EXHAUST OF A J85-5 TURBINE ENGINE

ki oot - -
(R LA

Detailed information of exhaust hydrocarbons related to fuel type, engine
type, and engine operating conditions are required to assess the health and
environmentel impact of aircraft, The U.S. Air Force School of Aerospace Medi-
cine (USAFSAM), the Air Force Aero-Propulsion Laboratory, Wright-Patterson AFB,
Ohio, and Monsanto Researcn Corporation, Dayton Laboratory, Dayton, Ohio, con-
ducted a cooperative study to investigate various techniques for the evaluation
of the hydrocarbon constituents associated with J85-5 turbine engine exhaust.
Reports of previous studies have been made (1, 2, 3) as well as the Monsanto
Research Corporation, Dayton Laboratory, technique of subtractive chromatography
(4). This study reports the analysis results of on-line exhaust sampling with
the improved version of the USAFSAM cryogenic trapping system (5) and the
; USAFSAM sorption tube atmospheric sample system (AF Invention No. 12,052; U.S.
I Patent No. 4,170,901). The collected samples were analyzed with a coupled gas
2 chromatograph-mass spectrometer-data system (6). This report describes a test

conducted in January 1978 to identify and quantitate hydrocarbon emissions from
a J85-5 turbine engine as a function of fuel type, engine operating conditions,
sample acquisition system, and the analytical procedures employed. The J85-5
turbine engine is used on Air Force aircraft such as the T-38 trainer and the
F-5.
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SAMPL ING

! The engine exhaust was continously sampled from a single spatial point
: measurement in the exhaust, The emission profile of the J85-5 is not flat;
therefore, a carbon balance between the fuel and the exhaust emission was not

accomplished. The probe was located on the exhaust center line, 3.75 ft from

: the afterburner nozzle exit. Conditioned exhaust was provided to the three sam-
pling techniques as shown in Figure 1. Cryogenic sampling was initiated with
the engine operation stable. Sample time was 15 min for the idle (46% rpm),
resulting in a collection of 4.5 liters, and 45 min for the cruise (75% rpm),
resulting in a collection of 13.5 liters. The sample conditions are reported in
Table 1. The cryogenic trapping system is shown schematically in Figure 2. The
sample gas was passed through the first trapping cylinder (maintained at 0°C
with ice water), through a heated inlet into the second trapping cylinder (main-
tained at -78°C with pulverized dry ice), and through the final trap (maintained
at -175°C with liquid nitrogen), a needle valve for flow control, and a flow
meter. The nominal flow was 300 cc/min at 21.1°C and 760 mm Hg. The flow was E
maintained by the pressure of the exhaust from the combustor. The compounds 3
that will not be trapped and concentrated are those with sufficient vapor pres-
sure at -175°C to remain in the gas being processed by the system (Fig. 3). In
addition to the cryogenic trapping system samples, an alternate sample collec-
tion was used. Samples were obtained with the USAFSAM sorption tube atmospheric
sample system (6). The conditions of sampling are presented in Table 2. The
sorption sample tube is stainless steel, 1.27 cm x 15.24 ¢m, and contains
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Tenax-GC (a porous polymer of 2,4-diphenyl-p-phenylene oxide) between doubl.
stainless-steel screens at each end of the tube. The sample was obtained at 1
liter/min (Fig. 4).

EXPERIMENTAL TEST PARAMETERS

A J85-5 turbine engine with afterburner was installed in an engine test
cell. The engine was provided appropriate support equipment to simulate opera-
tion at various conditions. The J85-5 engine was operated at two different
power conditions which were idle (46% rpm) and cruise (75% rpm). The 46% and
75% rpm refer to the rpm of the compressor. The cruise condition is a higher
power condition than the idle, but the engine operates at a lower fuel to air
ratio (F/A). This condition exists because the efficiency of the compressor
increases at higher rpm, The air flow increases more than the fuel flow which
results in a lower F/A. JP-4 fuel and a blend of JP-4 fuel with sufficient
Xylene added to produce a fuel with 25.,1% aromatic content was used (Tabie 3).
The higher aromatic content of the fuel would simulate one of the properties
that is expected to increase with shale- and coal-derived jet fuels.

ANALYSIS

Hydrocarbons in the cryogenic trapping samples and on the sorption tube
sample were analyzed with a coupled gas chromatograph (Varian Modei 1400)-mass
spectrometer (Dupont Model 21-491)-data system (Dupont Model 21-094) (6). The
chromatographic separation was accomplished with Porapak Q (a polyalkylstyrene)
of 100-120 mesh in a 3-m x 3-mm 0D microbore (0.7 mm ID) stainless-steel
column.  The column was temperature programmed at 1G°C/min from -100°C to
250°C. The effluent from the column was spiit 25% to a chromatographic flame
ionizator detector (FID) and 75% to the mass spectrometer. Compound quantita-
tion was with a Hewlett-Packard 33528 system for integration of the chromato-
graphic FID peak.area. Identification was from the data system using a Dupont
library search program. The library is based on spectra of 23,879 compounds

(7).

RESULTS AND DISCUSSION

The analyses of the 14 cryogenic trapping samples and the 13 sorption tube
samples indicated the presence of 231 compounds. The compounds are listed in
increasing molecular weight by chemical class in Table 4 for those samples
obtained with the cryogenic sampling system and in Table 5 for those samples
obtained with the atmospheric sorption tube samples. Table 6 compares the mean
values for the samples presented in Tables 4 and 5. Comparison was made between
the sets of data on the basis of orders of magnitude difference. If a compound
had values in twc sets that were zero or within the same order of magnitude the
concentration was considered equal. If zero and trace values were evidenced
between two sets of data, the concentration was considered as one order of mag-
nitude difference. Using this system, the most comparable sets of data obtained
by the cryogenic samples and the sorption tube method was that at the cruise
engine power condition. At cruise, 53% of the compounds were zerv or equal, 24%
were within one order of magnitude, 22% were within two orders of magnitude, and
only 1% had more than two orders difference of magnitude. The idle engine power
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condition, using the JP-4 fuel with added Xylene, has 4% of the compounds with
values separated by more than two orders of magnitude. The zero or equal order
of magnitude ‘“o-pounds comprised 52% which was similar to the cruise condition.
Eight percent of the compounds were separated by more than two orders of
magnitude in the idle power setting with neat JP-4 fuel. The compounds zero or
equal order of magnitude were reduced to 45%. Idle and cruise engine power
conditions with the neat fuel gave 65% and 47% respectively for the cryogenic
sampler and tube sampler with compounds equal to order of magnitude or zero.
Similar values were obtained in a comparison of idle fueled with JP-4 neat (60%)
and idle fueled with JP-4 to which Xylene had been added (45%). The paraffins
appeared in 34% of the polymer samples and 36% of the cryogenic samples. A
similar pattern appears in the other classes: in the olefins 16% in the
cryogenic and 20% in the polymer samples; 8% cryogenic and 67% polymer in the
diolefins. For the remaining classes the percent for the cryogenic only is
given first and then the polymer: Naphthenes (10,47), aromatic (0,33), acid
(0,50), aldehydes (27,40), alcohols (4,48), ketones (29,43), ethers (29,14),
esters (25,75), nitrogen containing (20,20), halogen containing (50,17), sulfur
containing (100,0), lactone (100,0), and metal containing (0,100).

Table 7 1ists the various compounds by chemical class present in a particu-
lar sample. The total carbon calculated from the analyses sum is different from
that obtained by on-stream analysis at Wright-Patterson AFB, Ohio. This differ-
ence is directly related to the manner that summation of area under the curve is
derived and will exist until perfect separation of compounds can be accomplished
or a more elaborate method of electronic curve resolution is employed.

CONCLUSIONS

Cryogenic sampling and polymer sorption sampling were used to obtain
exhaust samples from a J85-5 turbine engine at conditions of idle and cruise.
Two fuels were used which differed from each other on'ly by addition of Xylene.

i. Both cryogenic sampling and polymer sampling proved to be effective and
réproducible techniques for sampling gaseous hydrocarbons.

2. The hydrocarbon content of the engine exhaust was directly related to
the F/A mixture.

3. The number of compounds identified were 231; of these less than half
were aromatic and oxygenated species.

4. There is an equivalence between the cryogenic and polymer samples; how-
ever, it appears that the lighter molecular weight materials are trapped more
efficiently by the cryogenic system.

5. Since equivalent results were obtained by the polymer samples and its
logistics support is considerably less, it is more efficient to use the polymer
samplers.

6. No appreciable difference was observed in the neat versus the Xylene
additive fuel with the exception of concentrations of Xylene and substitut-’
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TABLE 1. CONDITIONS WHILE SAMPLING WITH
USAESAM CRYOGENIC SAMPLING SYSTEM

ot

B RPN SE O

Sample size Sample

Date/time (liters) Fuel Engine condition set no.

18 Jan 1978: 2
1400-1415 4.5 JP-4 Idle 112 1
1440-1455 4.5 JpP-4 Idle 30 N
1520-1535 4.5 JP-4 ldle 106 3
0945-1000 4.5 JP-4 Idle 102 FE
1041-1054 4.6 JP-4 Idle 104 ;’

3

19 Jan 1978:

1242-1326 13.5 JP-4 Cruise 19
1344-1429 13.5 JP-4 Cruise 110 ¥
1446-1530 13.5 JP-4 Cruise 25 g
20 Jan 1978:
1054-1109 4.% JP-4 + Xylene Idle 9
1136-1151 4.5 JP-4 + Xylene Idle 109
1215-1230 4.5 JP-4 + Xylene Idle 7
1303-1318 4.5 JP-4 + Xylene Idle 28
1334-1349 4.5 JP-4 + Xylene Tdle 11
1403-1418 4.5 JP-4 + Xylene ldle 101




s

& ey

Sample size Sample
Date/time (liters) Fuel Engine condition A
18 Jan 1978:
1401-1416 15 JP-4 Idle 14
1520-1535 15 JP-4 1dle 67
1041-1046 15 JP-4 Idle 2
19 Jan 1978:
1242-1252 21 JP-4 Cruise 47
1344-1359 15 JP-4 Cruise 17
1414-1419 5 JP-4 Cruise 18
1446-1451 5 JP-4 Cruise 32
20 Jan 1978:
1054-1059 5 JP-4 + Xylene Idle 55
1136-1144 5 JP-4 + Xylene Idle 33
1215-1220 5 JP-4 + Xylene Idle 64
1303-1308 5 JP-4 + Xylene ldle 35
1334-1339 5 JP-4 + Xylene Idle 10
1403-1408 5 JP-4 + Yylene Idle 68
TABLE 3. FUEL PROPERTIES
Property JP-4 Alternate fuel blend
Vapor pressure @ 38°C 2.7 -
Initial boiling point (°F) 140.0 140.000
End point 475.0 475.000
Aromatic content (% vol) 10.0 25.100
Olefinic content (% vol) 1.2
Saturates content {% vol) 8.8
Net heat of combustion (Btu) 18,730.0 18,512.000
Specific gravity @ 16°C 0.762 0.773

TABLE 2. CONGITIONS WHILE SAMPLING WITH
USAFSAM ATMOSPHERIC SAMPLING SYSTEM

tube

56
19
46
61

57
37
62
43
58
20

bl 0 wannd A RO Ll B

AN 5]

5
i
H
3

bl A s

] SR S i, o e .

d




.me\ma G0°0 UPYl $53| ‘Adedi=]

eI AYIM-¥

BURII0AYIIN-E

3uPIdC|AYIM-2

aueldaytAyal-v

9y 5°8 aueydayidyaug-4¢
aueday|Ayiawig-5°2

9°¢ [ &3 auedayAyjawig-v°2
0'8 auexay{fui13-y- 1AYIM-2
auexay [ Kyawtd(-6°C*2

LS 2°01 auexay lAylawLd - p € 2
supjuad |AYdwes13,-¢ g2 e

6" aue}r0-u
aueday [AyIaw-

3Ue03Y | AU~

ueiday [AYIIN-

suexaylAyll-

aupxay |AYIdwin-b*

"8 auexay(Ayiauwlg-€*

51 g°g auexay | AyiauLg-p'
sueludd 1Ay33-¢- L AYIBN-

auejuad |Ayjautij-g°¢*

FAL) 1°11 aueydak-
1°'8 £°12 Juexay AU~
G° aupquadAylawig-v*

10

aueuad [Aydutg-<
't suejuadAyIauwig-2
s aueing Aylauwlaj-c e’
6" 8'8 U@ X3H
aupjuad | AYIan-

‘2§ Tt 9y auejuad |AuIaK-
aueinqlAylawLg-¢*

aueing(AyiauwiQ-2°2
2°1 91 8" 6 - 6°1 6°1 8 3uPus4-u
g z° 3ueIng(AUIdN-2

1° € 1° aueing-uy

I suedoad (AYIdW-2

b 1° aupdoad
aueylld

.w:muumUmm

g S ) 3 z 1 £ F] 1 5 v B Z 1 PunoBUo )
a{dwes 3|pt pLw 3jdwes 3jpL plw adwes I({pt Mot

12 3ualAY Yim ang =40 je (arj ¢-dl e |3y y-df

SSY¥1D IVIIWIHD A8 INVX3IH SV ¥3L13MW 190D ¥3d SWVY90uIIN NI 03L1¥043Y ONIdWYS
JIN3D0AYD AS INTIONI 5-GBC V JC LSHVHXT 3HL Wodd QINIVIEO SIWHVS 40 SISAIYNY v 374yl

—
. .
—— Oy
. .
—
.

—
~
.
x
.
—
.
—
.

L <]

.

o~

.

[ ot

L ol g 10

VT

IR - .
, T ™ e ot e v Nt . N T e U



ST Lhad R

9° 9° 2°1 Z° zs

L [ r 'l b
8° S £°
| 1 1 1 2
2"
1A 8°¢ LA £ 2°¢
€1 ¥°E 8° 8°¢ 6° 9°
8¢
01 ' 6° 8-
| B4 2°8 58 29 6°0T 676
6
6°¢ 7° s 4
Sl

£l 57t Sy 9°¢ v 9t

9 5 v € z T
a(dwes a|py pru

1@ 3U3LAY UK |ang p-gp

—_—p

AR
e
I 9°
I e
Iz

b
1 {2 g*
I € 1
bl €71 8"
"9 89 s
g° £" £
£
1 0°] GEE-AVA SR A 3 |

¥ 8°1

Y
1
2 2 9-
A £°2
[
g* G £
T 5° 92
| 2
01 L
il v € t°6
1 6°1 L
2 1 S It
51 1 6°¢ $°92
1
6
8* 2* v°2 9°¢
£ F2 1 S
aldwes a[pL plw
e any p-4dp

t € 2
a|dues 3[pL mo|

@ [9n3 p-4r

€1

e

~I

.me\m; S0°C UBYY $Sa| ‘@deuz=y

aufag-1

SUIUON-T
SUIXIY [ AUII-p- |AYI-¢
aukidap-z
UIXIH-T~1AYI3N-t
QU3Juag-2- |AYIwWLg-p
UAUAg- 1~ [AyYjauLg-p g
UIXIH-|
BUBUAG~2- | AYIIW-p
UdUIG-1- 1Ay IaN-§
WAUA- 1~ | AYI1aW-2
uaINg-1-14Y33-2
3uading-1-Aysawig-2°2
BUAJUII-T

CUEPUCFEY ]

UILAY- |
U3ING-1- | AYI9N-§
aufyng-2

JuhIng-y

3uaing-2

MWaIng-1

duadoud [Ay3ap-2
wukdoug

auado.ig

ausyl3

su1ls10

UPIIPOP | AYIp-2Z
dued3pun|Aylan-g
3uPd3pun | AyYIan-
JURI3pUN | AyIap-2
ueISpUR-U
AULIaP | AYIdp-2
3ueuou | Aylawtg-g*y
3upI3Q-u
3uruou | Ay33p-¢
AURLOU | AYI3W-2
aue1d0)AYIdWIQg-£ 2
auerlday|Ayjauwiaf-gc'e
aue3day1Ay33-6- 1AyIam-2
SUBUON-U

{panuijuoy) suzjfoung

punodwo?)

(Panui3uo)) ¢ 378V




.ms\m¢ G0°0 4Byl SSI| ‘Ideu=]

ﬁ 3UeX3Y0 (24D AUt | -¢ T
: 3uexayo | 2AD | AYIBWLLL-2° 11

Suexayo | 240(4y33

. auexayo [ 2Ad1AyIawg-p1
Buex3ayo | 2421 AyauwLg-2*1

1 aurWado 2421 AY13-£- [ AYIan-1
3ueuado | 24314Y13-2- LAYIM-1

, 1 I 2ueuado 243 [AY13-1- 1AYI19W-1

. 81 'l 2> 9°¢ t’ 9°¢ L Z’ 6" 3¢ v°2 S5°¢ 6°1 02 auexayo 13431 Ay3am
3uapeauado| 24 |Ayauwig-2* 1

auequado 3o Ayswig-21

U3 pexayoidhy-g*1

8- 0°t ueXIYo | 2K

aua|pejuado | 2401 AYIsp

i 2 9° v°1 I S S° £ 9°1 g° auejuado| 240 1Ay

; 0°¢ L 2° [o 3ueINQo | I3 1AY33

o auengodLaAy3awiq

v auatpeiuadolsh3-¢c*1

3Ud3uado| 249

3ue3uado|d4)

aueInqo{24214AyIan

auedoado| 2K2(AyY33
auedoudo| 2431 Ayauwg-2*

5°1 a vz 22 auedosdo 243 Ayjautg-1°1

1 1 3ueNgo|d4)

6° 21 auedoado|2£)

~m o
[
—
.
—
-
.

| .
|

12

eUsYIHADN

BUA-1-uauag-¢

auap2Iudgd-g 2

1 £ Bu31peIUAY-p T
Juaipejuagd-g*1

uILpRIUIG-Z*1

, JuA-1-uaIng-¢- 1AYIIN-£
ﬁ 2u31peINg-£ * 1~ 1AYI3MN-2
N 3uf1peIng-g1
H 3uf-g-uaing-1
L1 8°¢ 9° 0°¢ 9°¢ 9°2 g* L 1t ] 1°Y 9°¢ $°t L't 3uapeIng-g*1
G* auaLpeIng-2°1

€1 suaipedodyd

6° LA S° € £’ t [ A 22 91 AN L
911871037

9 S 13 € Z £ P4 S 4 € Z I runodwo?
L

L
: adues 3|py plw ajdues a|pt plw 9| dues I[pL M0
. 18 3U3AY YIM |any p-40 je |3n) p-d e |9} -4

8

(panuLIu0]} § 318VL

AT S TR e




.me\mz GO0 ueyl 5$S?| ‘ddedys]

12 € |euejuad [AyIan-2
LeuRINg{£Ay33-2

21 L ' 1euEINg AYIan-2 :
W v 9°2 (euedoad|Ayrawia-2°2
i v |e(oueIng-¢
: £ ¥ euang-2
g° 1“1 6° L 1 8° (eueing-u
f°t (euedoad | AyIdp-2
{euadoad
. G* |euedodyd
24 (eueys]
Leuey3ay

: SapRYep1Y

v 9° LA ' 1 1 9°
i t° 9°¢ 1°e 5 vl §°2 1"

e NN
.
o~
—
[
-
Lo g
3
(2]
.
-—

JLouedodyd
1°2 34335y

“ apioy

auageyiydeu|Ayjautg
auai eyiydeu | AY1dn-2
aua | eyaydeu | AYIaw-1
aud(ey3ydey
, ("1 2ua2u3q1Ay3310
e A N S°S auazuaqg|Adoados]
1°11 uazuaqAdoug-u
8° 6° L L€ G° auazuaqAy33-2- LAUIBK-1 ;
0°1 v 3uazuaq | AYIawLL[-G € T '

8° 1"t €€ auazuaq|Aylawtd]-42*1
suazuaqAyIawLl]-€°2" 1
2’ 1L auazuaqLAY1]
‘0t L1 £ auazuaqliylauig
6
1

13

O N~
.

o M

~de

-
—

. b WIZUIQ | AYI3N
11 3UIZUIG

~Mmo
mr';v
Ny~
.
< < O
— = <
.
N = WY
Mo w
.
O~
N
.
n Mo
-]

-
™
«©

.
o~

o wv o

.

— 0~

-1 g

80 13V Y

auexayo|2Kd |Kdoad-u
auRxayo | 2A21AY1AWLd -2 1
f auexayo| 24K 1Ay} 11-£°2° 1

% 2 auexayo 242 A1ng

nvwzc_ucouv 25usYyIYdON

9 4 5 £ 2 1 S [ [3 F4 1 punodwo)
ajduwes 3|p} PIw a|dwes a|py piw ajdwes 3jpy Mo

0 3ualAY yim (3ny p-dC ® [3ny p-d e |ang p-dl

4 [

o

|

(p3nu1L3u0)) p I78VL




. u;wr.o:m:ucoo__ounguu
UOUEINTG-2-" Ayl xGaphy s1g-¢
01 ..urOcu..cvn|

| 6° JLULUPJUD 4~

1 JUL- = dudrg-¢

. JUGUEBINGG | 54
2 SUOURYIH-¢
ButuedCug-7

DD e

e
faalag}
o~
.
o~
[Val¥ oV
w
.
—

0 v
01 8’ 6" 1 [ Q! L L ¢’ 0"

a0k

LuP - - 1A=

52 iouessofing

[ LCUR T IC LAy 8L - 42
°5 2 o'y v 8 e 1Gu ety [ £d0L -2
¢ 2 touk ey | £dou-u

LGURUa! -]

tcukyy .
2" |OUER LY - | £

|3 9° 1 6* 9l v H L
|ouk s -

2°1 v2 TOuRt

14

3N}
-
)

.
o

.
o

.
o~
o

OuP U2 -
Cam T 14, o

[0 Raa Waa IO S W\

e 1 |0 1 r v* B R

LLm =L g
1 ve £ ¢’ ooy
- 1 - 1 TR

PR

LUk s ~u
LBURLC
rAyag

9 S v £ I [ £ Z
ajdwes apt piw 3 dues d|pL p LIRS BIpL MO}

10 auayfy yim (any p-dr o oary y-gr ®ery gt

1




21
:
£ r
T
2-
8- z° £
1 2 6 2° r
-
g-
5* 0°¢
9 S v T e 1
arduey alpl plw
18 dU3(AY yIM 3Ny p-gp

T

£ 4 s
a|dues 3(pt pru

e (any y-4r

=

01

2°
g

3

¢

v

.Mtno: 00 UPYL USI[ TadkJUY:L)

S1ea5 11 (Fiuaduas,
F3PUOLG0JIC {Ay300a3 11, -7
auPL1a0Ze L,

C'¢ 2" {1 FUPYIILL L

3jpja0y 438
e [ £ady 14300
010130y | KaB0S]
438182y (A lv

UIRU0 204, £d04d05 ]
arewang |A| v
330392V 14433
a,euL404 (4413

JOud A2uRy

4041 (Autr (A3

A LeanyauplyLo=6*2
ueur 4

U |oX0L =gt
qubinghrcds-¢gt2

Bu0Lay [Aruay | £dousy
BUOURUCUO | DAY
SuduaydeIan
Auoueda- - 1 AYo,;-2
BUOLEXAYO | IKT
AUOUPXBH-¢
QUOUE JuS -2 =1 A4 3d - ¢

(PONU LU0 ) Jitwso)

£ Z 1 punoduon

a|Gwes a|pL mo|

{arg p-dr

. (PRNULUOL) b ITuvL

P




e b R Rt

i

L6 222 £'92 €781 g7 0°6¢ €5 9 v S°L 9793  S'8p 976 27¥Z 079
1
[
6" 1
1
I
4
9
I '
L ¢’ 1° £ ¢: 1 3 v 5°¢
I I 6°¢
1
9 e Ty Y T T £z 1 B b ¢ PR
d|dwes apL pLu o dwes a[pL pluw a|dwec o(pL MO}
12 U3 £X Ulta |3any y-gp e (3N p-drl e 19n} p-40
. el e i - .

‘aueaz)

.mE\u: GO0 uUPYl $Sé|

au03de |oLdoad Ayewi]- it 5

6

Jou070D7]

ueldedsdy (K12

CLLUIL UCT alTry

upr3iayoaon| 4-1
quexayosony 3-1

AUE LD | AYla} -y =040 Yy)~-¢
P40 Y) | AweOS]
3ueuadouso|yj-2
aueuadouc I y)-1
auelnd | AylaLi-2-0po]-z
3ueInq | AYIdW-£-040{Y)-2

uenq | AY3dL-£-040 1y)-1
{(£T1~2)9UeyI0A0|YILL1040R | S L]
(21-Y) BUPYIBWOION| $1POAC[YDL(
ey ININI0 Y

Suilviucd 1wl Og

R

{(panuiiuoy} v 3181

NI ) e SR B S

|
¢

S camae W




.me\mz GOT0 ueyl 5531 "ddeul=)

C aue1201 AYIaK-¢
' € U200 |AYI9W-2
4 t'9 aueiday| £y33-y _
I 8° auejday|Ayjawig-p°g
, r aueday | AyI13uLg-6*2
6 0T 8 aueiday(Ay3auLg-p*2
1 o34 LAY - - LAYIBN-2
auexay|Aylauid)-g'gc‘e
1 £ quexayAYlduta|-pigey
I sueuadAyjowedl1d -p c2 2
£ s Uy £°'s 'l 4 6°1 2° e aueydp-u
: ueldaylAyIon-p
aue1day | AyIap-¢
g* 3up1dayAYIap-2 i
upxayyi3-¢ :
Juexay |Ayjaug-pe l
9°2 8 61 v 1 auexay | Ayiduwig-¢t¢
. "¢ 9° 1 £t s 1 'l 9"t | auexay | Aydutg-p*2
2° 2 T € aur1uad |AY13-¢ - (£KYIomW-2 A

- auruad (Aylauwid]-g g2
51 oupIday-u
6'¢ auexay [ Ay3an-¢
Buex3ay (AYap-2
vy aueluad(AylduLg-¢‘e
1 g° aueuad{AyzauLg-4 2
5 0t v 9” vl g2 3ueuad | AYIdwig-£*2
| r 2 T dueluadAyiawig-22
3ueINgLAYIBWLAL-£2°7
9°¢ 9°2 ' 6°1 A 272 r "6 8° €2 uexXay-u
0°2 suejuad (AYJap-¢
S* €2 t* 82 g 9 L 2°1 AU IUAC | AYIBW-2
z° JueInqLAywLg-g*2
1 2’ aueInqlAy3dwig-2°e
v 2 £gre 2 'y v 1 v JueUD4-U
1 re dueIngAy1auw-2
6° 1 a2ueing-u
A uedodc AYIBK-2
! 1 i suedoa g
1 1 aueyl

r° ot AR} §°

Lo oy
.

b4

<t
.

un

w0
.

vV wn
)
—
o~
™

§°¢ o'y o'v 2’s 9°¢ 9° 6°1

17

; 9 3 b € F 1 T 2 ve 1 S b 3 2 I punoduo)
I ajdwes atpt puw 2| dwes I|pL plu 3|dwes 3|pL MO|
10 A AY YILM |any p-4r e |any p-df e 3Ny p-dl

: ! SSYT1D TWIIW3IHD A9 INVX3IH SV HILIW I18ND ¥3d SWYYSOUIIW NI 0I140d3¥
, ONTddvdl YIWAIO A8 INTONI G-SBL V J0 LSAVHXI JHL WO¥d QINIVIEO S3ITdWWS 30 SISATVNY  °S 118Vl

W R i Co : ' o e TR




™~ oy
™ [y¥]

8L

1

8°s

[V R op)
N o=

1

C——

-

1

~ o
—

s

.me\m: GO0 UBY) SSI| *dIRUI=]

1 EUERETTES ¢
auajuagd-z2-144au-v

UIJUIY- T-14AYIdN-p

3U33udd-T1-1A4IaR-2

JuaIng-1-144i3-2

3uaing-1- (AyIdwig-2'2

. aukuag-1
I 3UdWag-2
2 "t dUAUI4~]
auaIng-1- 1AUIdN-£
3uA1na-¢

auking-1

1 L auaIng-2
suaing- 1
auadodd | AYyd3p-2
aukdoag

3uadodgd

Ju3yg

su1 510

uedIPLA]-U
auedap | AyLuli]-u
1 aued9pop | AY1an-2

e auedap AYy1awiQ-9°g
3uedIPOg-u

auedPUnAYian-g

3ued3puUn|AYIAp-H

T auedapun|AYian-z

3ueJ3pUN-U
uedapAyIdp-2
Jupuou | AYIB3WLQ-G'h
‘1 [ aueddg-u
ALPUOU | AYTAW-¢

=]

P
o -

4
9° JURUOU[AYIIN-2
3auer}d0|AyjawiC-g*e
sueidayAyjawtaf-g°ge
aue3day | AY13-G- LAYIBW-2
{9 3UPUON-U
aur3201AYI3W-p

oy W
.
OO N

hvm:c_acouv suz Jjouod

£

I dwes apL pu
I ua|AY yita (anj p-dr

>

19
ajdwes 3P
32 (304 $-dC

14 € 4 T punoduwo )
aldwes 3|pL Moy
Je (3ny p-4r

{panui1ue)) § 316¥1

Hiadna did & - —

18




20 LA 2° r ' 8" 8"
1
Z° £ | 1 e Z° r
LA 82
1
1° L |
I 1 1 1 T 't
'
6°1
(] 8°1 1
L2 ST
2
8" 1A
1
2
8° 6° 6* 1
g 2
G
4 LA 671 te 81 6°1 6° 6°1 91 1A
1 1 | - L | 1 1
o
6°¢ £
£
9 5 4 £ 14 1 £ 14 ve I
adues apL puw ajdwes ajpt pLu
12 Ud Ay YIm [3ny 4P @ (9ny p-dp

anduidil

i, s abitiid e it A

' L
2*
g
8¢
I £ I
£°1
0°¢ 0°l 1
1
1
8° 9*
1
6° L S*
1 1
1
1
9° 9°
5 14 £ Z I
aldues o|pL Mo|
e 9Ny p-dr

.ms\ma S0°0 UPYY SSI| *IDRJle|

3udLPEeXIYO (IKJ-£* [
3ULXIYO | IA2
3UILPLIVAAL 2D [AYIap
auejuado |24 1Ay 19p
aueInqo(d£314y3]
3ur1nq0 (342 | AyjauwLQ
Ju3peuado(I£y-¢* |
Juanado 3£y
auejuado|2£)
3ueINqo 3421 AY3aK
auedoado} 3£5Ay33
auedoado (240 AyjauwLg-2°1
auedoado | 343 Ay3awLQ-1°1
aueinqoy2£3

auedoado 3£y

gausyIydON

3uA-T-Uudluag-¢
du3peuag-g ‘2

U LPEUIG-p
udLpeludy-£ 1
BUILPRIUAY-2"T
BUA-T-uaing-¢-AYay-¢
audipeINg-¢* [-AY3IdK-2
aukipeing-g“|
uk-g-uaang-|
auatpeing-¢*1
Jualpeing-2<t
auaipedoay

u1la701]

aukdag-1

QUAUON- T

udxaY |AY13-p=- L AYISH-C
AMAIdoy-2

QUBX A=~ | AYIBU-
BU3UIY-2- [AIuLg-p'y
BUdIUAY-T- [AYIdwiG~p ¢

(panuiiuog) suzjaz0

punodwoy

(penuiiuol) g 31gYL

19

C e~ s . - e hm e e




.me\oa G0*0 ueyl 5s3| ‘adeu3s]

' Jtouedody
' 571 P vl vl 2’1 5° L e 172 1390y
sprov

; 1 3ud | rpyiydeu | Ay3awiQ

! 2 aud | eyiydeu | KYyIap-2

} 1 aua | pylydeu (AYIdW-1
! 6 vl uca.om“ca@z

: : . . auazuaqAyiaLQ

“ 5ot '8 ot { 6¢ 3uazuaq(Adouidos]

A 4 n°e 9° 3ud2usq | Kdod 4-u

‘€ BUBZUIG [AYI3-2- (AYIIN-T

1 3uazZuaqAYIduLA |-G e T

9°8 UIZUAGAYIBW LI |- 2]
1 EVEFAERFUATREITW RS AN |

3uazuaq| 413

. £°1 auazudq|AylauL(
£ G* LuadzuaqAylay
‘b 6°2 Jua zuay

>

~ e
.

- T
<~ O
.
O
W
3
=T W
el e
3
< ™M 0
0~ O
[Yal s )
~\amMm
"

N =N
o~
Oy —
.
ey
™~
.
[TelR N - 4
o™

3

o~
Lag WaV]

20

Bo13Dwos Y

3uexayoIL(L3ng

FAr' 6°1 3uPxayo | A2 Adouag-u

A BUPXIYO L IAD (AL [-p*2° [

82 9y 3UPX3YO [ IAD | AYBwed [-g* 2]

1* 1 6°6 3UeXBYO | DA [AYIDdWLd[-£1 1
2 3uex3y0| 24 | AYldwt. =211

1’ 1 1 aupxIyo | K3 1Ay13

€ auexayo [dAD [ Ay3ouig-4*1
I BUexYO (LI AYBuLg-2* 1

£°1 aueuado| 242 | AYI3-£- LAYIaN-1

JUeJUAUO DA Ay 3-2- L AYIaw-T

1 auejuado| 2431 AY313-1- [ AYIoN-1

0z 2’z 0z 02 €2 6 9 r : g 3uexaya |24 (AYI3NW
z BusLpPIUddO 24D |AYIauLg-2* T

7 aupjuado[ a4 AyIdwig-2*1

(panuiiuo)) soudysydon

v € Z 1 £ 2 ve i 3 v £ 2 1 punodwo)
3l dwes pL pLw adues 3pL plu a(dwes aptL MO[
12 ualAy YimM 3Ny p-4p e sy p-40 e [shy p-df

9 S

{panu;3uc)) ¢ 379vy

I

1=

Sl e




T O S 0 T IR AR TR A e O RE———————p———— R T A 0 N Vo N P A P ST T A SRS U

.me\m; GD"0 uey} SS| ‘dIRUL:)

2’5 9 3 072 ' € £°9 v* 1our1day| Kdoag-2 _
I* [oueidayAdoag-u
£°2 LOuBUON-T
i 6°6 | Sl (oueday£4Ia-9
09 {oueydayAy3ay-¢2
N Loueyjau | Axayoya4k)
£" 1° touexayo | 43 1Ay
LoueIuUd4- 1= (AY1dwiQ~2*2
L0ueIUA4- [-1AYI3N-¢
L 10UB JUBG~ [~ AYIBW-2
" toueing-1-14433-2
& 5° 8- v 10-1-udjudd-y
01 10-¢-udiudg-1
i 1 [OuRIuBg- T
| 3* 2° oueing-1-144y3isy-¢
! £ {otp-z*1-uaing-¢

|

i 10-2-ukang-¢

1 10-1-ud3ing-z

S* ¢"e g8° 1 0l 12 21 £ (O-[-uadoug-g

' 1° |0-g-uddouag-1
2 r |8 2 2° 2 1 r r & 1 loueyl]

1 Loueyiap

21

8104001V

|

ﬁ v°g |euedag-u

: Z° A | PuUR1GIH-U

7 1 S 1 1 I £ It apfyapezuag
(PUPIUBC | AYI1dW-2

. 9°2 leuelngAy33-2

! leueing [AY1an-2

“ (euedoad (Ay3awig-2*2z

f

f

|e{ourINg-¢

0°2 1 leuaing-2

/ 82 gz I2 leueing-t
T G* 1 (puedoad | AYI13W-2
! s°e 1° Z° [ 1 I 9°1 1° |PUd04 4
. e euedouy
L g I 8" 5 s £ 1 or 2 'y z - [Puey ]

1 Leueyldw

wIpRyap ¥

_ 9 S v £ z T £ z vz I S v £ z T punodwod
aldues a(pL plw ajdues alpy piuw a|dues a[pL Mo
10 U3 AY Yl 13Ny 40 e (304 p-gp @ 3Ny p-dp

(panutiuo)l) g 319vL

. e et — . -4 . 1Y x . . C e e . e e -




i1 <l
2 v
[Z
1 9°1

FAd ¢ ©2
v

L2

3" 6° L i W 51
5% b 3 z T Z P T

J1dwes 3|pL pLu
je WaLAY yItM 130y p-d0

w e

LT..:.,mw JIPl Py

e 90y y-df

Ppnfba GUT0 UPHL SSAL tedRAYs)
4101y (A9

1o (A4dy K130

1 210330y | ALROS]
aieiaoy ALY

DPUo L0 |AJ0400s]

3,405 1ALy

AP 102y LAY

aipuang [AY3]

erzi

43413 (Aruay
4941 [AULA LAY
UPANJUIPAYLY-6*2
upanyg

3up (0XOL(-E*T
sueirghxody-¢*2
AOYLE LAY IO

duiry sy

JU0A, (AZuoy | AJ04

JUOGUPLSUO L IA)

1 QuOuaYdn VY
AUOUP 1COh- £~ LAYIOK -2

SUOLBXIYOL IR

JUOUPX3H-§

BUCUR U7 (AYId-E
acccmgzg-m-A_xzuacxxsguzrvm,m-m.m
JuOueUBY-¢

ILOUeIUg -7

QUO=Z-BUBINY-E

340U NGO IL)

9" auouejny-¢
rad auoupdoad-¢

BAUDG AN

I [oueId)- 1-LAIng-d
Loue120 |King

[eue3d0Ayinng-22

(penutiuoy) Toyzelt

[Fel

1 £ Z
Jldues 3|pL Moy
e (any y-dfl

1 punaguo’,

{panuiiuol) & 373V1

22




R T Sl

.mgxma 50°0 uPyj S$S3| ‘adeul=z]

€ Tp €61 0°85 §°€F SIZ 0¥S €S 6 L rueoe b6z 012 oo
1 1Auogque; {3X2:N
e

. ll. |
' BLINIDIL) TVLNY

B auo3de|01doad | Ay3awLg-5' 3

ERDEEREY

ueydedaay (A313)

0°¢ aupldayodont 4-1

AURXIYOIDT | 4- 1

Aue LA AY1a- £-04014)-¢

apLauiyy |Aweos!

QUBLIUILOU0[Y)-2

r AurIuadoLo Y] -1

L i 3uPINg [ AYl1ay-2-0p0]-7

"z ¢e 81 JUPINQAYIBN- £-D40 | Y-
BURINQLAYION-£-0J4D YD T

I8 {£T11-4) QULYIBOAQ YD LU ZGACN | L]

(2 1-4) 9uBYIBLICAON] 4 POUO| Y]
UL IIW040 [ 4D

23

)

—
[
—
_

U ——

SURIIUIGIL W2

33RJILN (Audaoay

1 SLUCTJOUAYIB0L L LIN-2

. bog WURLISZe L]
1 TUPYLI0L LY

D LUOLRLY

[Ya)

£ 5°¢ ¢ b* Lol

TN
PUTWIT ) et Dy

v

9 5 v £ 2 i B F e { 14 3 P i IRFTRVEISE
a|dues 3(pt plu ALSuPs Pt pLu dtdues 3(pL MO|
e .u,._..:.x.x it 19n4 ¢-de e |ang pedp W (8n) g4l

(ponu. Lu

e . -

= e T s, g s ™ e =




RTINS

.ms\aa GO*Q UeYy SSI| ‘aIdeul=

v 2 ueX3aY 1 AY33-p- 1AUI3W-2
: auexdy | AyIawLL)-Gg*2
auexayAylauwidl-p et
duejuad | Ayjawea3d)-p£ 2°2
. q* auelag-u
1 uedaylAYian-¢
auelday1Aylan-¢

[ 8¢ auelday|Aylau-2
2° auexay1hy3i-¢

2° auexay|Ayjawlo- e

b auexay (Aydug-£'E

8 1"t 9y suexay |Ayauig-p'2
auejuad [AY13-£- 1AUIdK-2
auerwadAyautdj-€°¢*2
9 auejday-u
*81 auexay |Kyam-¢
uexay | AyIap-2
3uejuad | Ayiawtig-¢ ¢
. 1 [ suejuad | Ayjewi(-p°2
‘1 suejuad|Ayjawig-¢*2
1 suejuad|Ayauig-2'2

£ auenqAylauLLy-g2°2

. q° b2 IUeX3H-U
1

€

MO —
. o
~m
o

24

aueuad|AYy13n-t

-2 auprjuad|AylIap-7
auesnqAyawtg-¢*2

1 aueyngAylawig-2*z
S'1 UPUI4-U
H 2ueING LAYIBN-2
_. m:mu:m-:
m
h

N
5 2 i 2
G- 1
¢ ! w . auedoad |AyaW-2
t auedadd
[ & aveyls

T
1

4 1 1

Lot 6°02 £ vy 81 'u 0°89 ET

B Pt PIW apr pru apt Mol 3Pt Fw apr plw afpt Moq punodwo)

aua(hy yim UBLAY YILAM

y-dC p-dl y-dC t-dl y-d0 p-dl
—ISUA 04 —JeTIBATY
LSAYHX3 INIONT G-¢8C Q3ddVHL-IINIDCAYD ONV GIddVIL-YIWAI0d NIIML3E
¥313W 21807 ¥3d SWYHI0UIIM NI NOILWYINIONOD HVIW JHL 30 NOSIMVAWOI vV °9 37gVl

CLTNS (NP RPN .

B r e e s -

BT




1 1

L 9° r 2 2°1 £ 18
A 8° 6°2 g 9°1 b s
‘ L 1 5 9* s
! 1 1 1 9° £ '
- 1° 2" 1 5°8 8°1 6°€2
¥ A
i 9°p 1°9 9°¢ 6°5t % €2
m A

“ 6°2

i c* 8°

W 0°1 3°1

: 1 272 6°

i 9

i £

” 2°2 6" 12

H A 8°
3 8 !

I 62 £ L 21 £ 11
P 8- 8" 2° 1
. 2 1
| 92 I
| g
f 0°1 p° 52 L
Mm 12 2°1 S rAl 11 $°5
! . 1 1 £
i ﬁo
. 1°
& ” 0°g

: r L 1 2" 92
. 1
. 6° 1 9°y
L

3Pt pru 3iPl PHU I[P} MO| 3Pt piw 3Py Pt alpL mo(
i UB[AY YILM ALY yILM
( t-de y-dC y-de p-dl p=dr v-dr
TOUA [Od dei3jckiy

i
1
[

*gW/Bn g0-0 ueyy ss3L ‘¥desls|

aukIng-|
auang-g
auIng-1
auadoud | Ay3au-2
aukdougy
3uadouy

3uayll

u1]e10

auedaplaj-u
AQURIIP lAYL L] -u
duedapop | AYyap-2
URIIpUN (AYAWLQ-8°2
auer3poqg-u
AURIAPUN | AYIIN-G
ULIIPUNAYIN-
IURIIPUN L AYIW-2
auepd3puN-u
3UEdAP L AYIAN-2
sueuou [Aylawig-5't
3ued3g-u

JULUOU |AYIoW-§
aueuou | AYIap-2
5ue30 |AYIaWLG-¢*2
aueydayAyawia-gc ‘g
auelday[AyYy33-G- [AYIau-2
duUeLoN-U
3WeI0 | AYIM-§
aueII0 | AYIAN-¢
AWRID0 | AYIBN-2
sueyday (Ay313-¢
suejdayAyawig-p's
auejdayl AyawiQg-5°2
aueidau Kyawig-4°2

(panuiquoy) FurJTod
punoduo)

{panu13juo]) § 318V

25

L =




A

i
!
1

.ms\m; G0°0 ueyy $S3| ‘aveay=|

1A L 0°1 1 i aue3ngo 247
b auedoado 34D

LR RN

8°8 FAd ! £°8 S°b 6" $°9

it QUA-T1-U33U3d-¢
, I JuaLpeIudgd-£*e
! 2 1 A auaLpeiuad-y°1
’ 1 auapeaudd-£l
, 1 3uaLpeIuad-2*1
r auk-1-uaing-£- LAYIRW-E

v i 1 S” auaipeIng-£* 1= 14UI3w-2
i aukipeany-£'l
1 1 uk-g-uaing-1

6°1 2°1 L 02 8" 1 aua(peing-¢°1

. 1 auatpe1ng-2‘l

2 y°1 aualpedoayd

——

12 vl 2°1 v°2 01 LS pu1]8102C

-

.
—
—
l:"

L 3ukd3g-1

1 2u3uoN- 1

1 2uaxay | AY33-p- | KUI3N-E

' [N auk1dap-2
9° T & 3UIXIH-T~- LAY~}
q° auajuagd-z- LA4IWIG-b° Y

| v 3u3uag- T~ LAYIBWLI0-p°E

£°1 UIXIH- |

£ L Ua3UAG-Z- LAYIBN-

8

s

26

. aua3udd- 1~ LAUIN-¥
'l 3uaudg-1- LAUIBW-2
auaIng- - 1A433-2

: r ausng- - 1AY38uia-2 2
| r aukuag-1
7 9° £ N € 1 3ud3uag-2
, 0+ S° £ vt uauag-1
auang-1- (AUIBW-€

r L 1 auking-2

(panutiuod) #uiJe10

, 1
" 0°1 £ 9 -
'

—_
— o
™M
.

—————

alpL ptw alpL plw EICICCT 2pL pLu alpL pLw 3Pt Mo} puncdwo)
aua Ay uilm Sua{hY YIm
p-d° y-dC v~ dl y-dC p-dC y-dl
IOk 04 - dea30ka)

{panui3juo)} 9 378Vl

PPPRTEPE T ..

o T

T et LI LR L R . - el

e g et




e Rl el s il L

i ' i 1

T ™ TR TRTGH ™) I T |, T, T
b

P e Ll 1 a0

CLw/hn gotp ueyy SSIL tAvedR=]

1 £ £ 3U3ZuagAuduWLL[-GE T
vl 0°1 9° L 3UDZUAGAYIBWLIL- 2" 1
S* uazuaqlAylawia -¢2*1 .
| ARt ua2uaq iyl ,
L°1 vy 3udzuUAY [AY3auLg I
LS 6° 1t suazuaq| Ayiay d
3 9°9 :
9

MO
TN

auazuag

81 301 FROMY

, 1 auexayoyuhdAIng
v2 N JURXIYO | IAT | Adoag-u
1 auexayo DA [Aydud -+ 2" 1 |
G5'¢ auexayo |24 | Aylauwta-€ 21 |
1 auexayo A1 AYIBWLIE-E 1T i
auexayo| 343 Ayawtal-2* 1" 1
3UPXSYO | DA AY1]
aupxsyo | 24| AYPWLQ-$° 1 .
auexayo (I AyauLg-2* L
1 2ue3uado| 2K | AY33-£- LAUION-T
auejuado |SA3[AY33-2- (AYIdW-T
. N 3uequado 24D 1AYI3- 1~ 1AYIBN- T
auexayo 342 £y13y
8" suatpeiuado| 243 Ay1awLg-2" 1
8" aueuado | 240 1 AyaLg-2 1 i
1
{

—— Ny

27

v
—
~N
2]
[Sa XN
.
~
o
.
™
.
o~

M auUaLpexayo | I4)-g* 1 :
. 2 9 3uex9Y0LI4)
1 U 1peIUado | 243} AyIay
2° I’ 2 g* 2uPUado | 243 L AYIoK
i 6° [N 1 aueingu | 242 [4yY13
1 auPANQO | DA | Ay3auL(
1 2 audLpeluddeydL)-¢t !
L auajuado| a4y
| L £ 2" L 1 auequado | 341
, 1 3ueINgo 24D | AYIdN
{ £° suedoado | 2431 £y13
P 'S auedoaco |34 |AyIaw1 -2 1
[ L o #°1 auedoado2£21Ay3aud-1"1

(PEnUIU0)) BUIHILIADN

alpL plw a|pt pt 3lpL M0  21pL plw EXCIC 1PL MO punodwo)
U3 LY YIim Jua Ay 1M
ydl p-4C b-dl p-dC v-dC y-d0
JToWA {04 des30Aa7)

(panu:jue)) 9 379%1

' "
N . "




0 00 < ©

3P} prw
U LY yim

=dt

aLpt pPlw

el el

21

pt Moy

b-dl

L«%»%Ma

1
1 L 2°
2’ L 2
£ L 2z
8t € 9°€
b
b
£°1
I
.
¢ . 2
3
£ ¢ I
6°1 L 9°1
L€ 1 2°¢
v
b
¢
v°S
0°9
vl A 8*
T 31pl pww 3|PL plw 3P} Mo}
U3 LAY yYIm
p-dt y-de p-d0
LBk [T W)

.me\mz G500 ueyYyl SSI| ‘3IPAI=]

|0~ [-uaing-2
|0-1~uadouag-2
(o-g-uadoag-1
Loue Y3
Loueylaw

8704091y

|eued3Q-u
Leueiday-u
Iphyap|ezu3g
Leuejuad (AYI1dn-2
leueingiAy33-2
{eueIng |AY1an-2
(evedoud; £yjawLg- 22
letoueyng-¢
Leuajng-2

Lereing-u
|euedoucAyian-2
Leuadouq

(euedouy

Leueyl3

Leu2ylapw

aapRyap1y

J1ouedoay
J133d%y

sproy

auaeyjydeu | Kyjawig
3ua |eyjydeu | Aylamn-2
auaeyjydeu | AyIay-|
aua | eyiydey
auazuaqAylaLg
JuaZuaqjAdoudos]
auazuaq | Adoag-u

2u3a2uaq | AY33-2- 1AYI3N-1

{panuULIUO)) 8213Twou I

punodwad

(panuj3uol) 9 378Vl

28

P ——




1 P Gl g ¥
g t i A e

.ms\m: G0'0 ueyy ssa| ‘Idedy=}

& U033y jAzuag jAdouy

€ 1 1 3uourUOUO |24)
1 auouaydojady

L suoueidap-¢~ |AYI2W-2
£ 3uUoueX3Yo| 347
5°1 g+ e g auouexaH-¢
9° AUIURIUIG-2~ | AYIIN-E

1 auoueng-z- ( [Ay13uAx0apAH)sig-c ¢

£ 3U0URPUIY-§

p* 1 2 3U0URWAY-7
1 aU0-z2-3uajng-¢

1 3UOURINGO | 24

2°1 ' g° 1 auoueing-2

£ 8° £ rl S* N auouedodg-2

82 12 6°1 2°2 -2 8° iatadar)
9°1 Loue330- (- [AIng-2
v , loue3do[Aing

91 2 Loue3o0 | Ay3auwLg-, ‘2
22 6°2 [ (oue3iday|Kdouy-2
1 2 [ouejday |Kdoa g-u

g8 (ouRUON-T

g |ouelday AY3IdK-9
0°1 roueiday [AYIdW-2
L |oURYIIWAY 340 | 247

1 Louexayo | 24| Ky1ay

10uRua4-T- 1AYI2uLE-2 2

) 1 £l |ouRIUd4- [~ |AYISH-E
1 Loueyuag- - [AYIpn-¢
1 9° louring-1-1A433-2
1 1 2°1 10-1~u3duag-p

2 1O-£ -U3 U4~ |
1 loueuag-|

T 1 (oueng-1- 1AYIaW-¢
I iotp-2 1-uaing-¢

L L |0-2-ukIng-¢

29

— -

{panuiiuo)) 8104OLTY

ETCI I 3LPL plw APt Mo 3Pt plw 3Py plw ETCTRC Y punoduo)
LAY ym U3 KX Y3im

b-dl -dr p-dl 2-dC $-4C $-dC
TSk [0g mmuwoxuu

{panuijuo)) 9 378yL

) - ca mmmie e e e g e e - e ey

—— . ) - i e e oo e s e




A R R T T - -

Sairaie Eaa il o

.me\m_._ G0°C UPY} SS3] ‘3dRUY=)

r 3piaoly) |Aueos]

1 auejuaddouoiy)-z

! T EVLSUELLNL IR |

1 1 3URING | AY3ayY~2-0p0oj-2
0"l ) 1 1° 3ueIng (AY3sk-c-040(y)y-2 ;
1 z° 5°1 aueIng | AY3BW-£-040 4D~ m
1 9° URYII0401 Y2 (SJ040N[414] :

i (¢1-4) @ueyjawouon|;jpoao|ysiq

1 1 JUPYI0J0| Y]

-2 Buiuiriuo) usbojvy

1 2 ' 33p4LN [ KJuadoay
1"t 1 931eu0 140 44| AY3aoaLN-2
ARURYIS0ZRLQ

i o1 AUeYIBWOL LN
1 B L UQUALY .

0°1 9° Ul ¢” L 0°1 Puruivauo) uslow ity
231790y |A23q
| 310 1A40y (K33G o
918300y Aupos] “
1 318330y (Ay
L ajeuoydodgd |Adoudos]
¢’ Jjewsog |Kity
2 9° G* 330330y |Ay1]
ajewsoy |AyY33

¢ 8’ 6 r B4703
L 43433 (Azuag

49Y33 LAULA [AY33
ueany04pAYLIg-6‘2

| B L 2 1
2 1° . upang

1 1 € 3UR{OX0iQ-£°]

2° € aupIngAxod3y-g <z

43433 LAyIen

T —N
.

—

[ r 21 v 8° 01 8yl

3Pt ptu aipt pru alpt Moy alpt pru 3pi Plu aipL Moy PURGALO)
QUBAY YI1IM UILAY YIm
§-dC ~dl g-dC g-dt p-di p-dl
JAUA| O deJj0A4)

(panuriuoy) 9 37gvl




.ms\m; G0°Q eyl ss3| ‘aIdedyz)]

voLt ("9 6°82 2°9¢ 8°S 8'tt O]

31

1 1Au0gque) 1axILN
1 Butuivauo) 1038

auojoe|otdoud|AyjawLg-99

b=

1 ‘#au03007

6° ueidedddy £33

6" WIDIROY wnfIng

0l aueydayoaony §-1
1 UPXILO40N | -1

1 auejuad AyIan-g-040(Y)-¢

(panuijuon) Buruivauo) ueboloy

31PL piW aipL piu apL Mo Pt plw alpt pw 3Pt Mo punodso )
aua|hx yim 3ua(Ax yim
t-dr p-dr g-dC e-dl y-dr ah
JawK|[og ~ dea30Aa)

(Panuijuo)) 9 379yl

W,




